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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent metal contamination by cleaning the surface of a 
gate electrode with cleaning liquid to which chelating agent which forms complex with 
metal constituting silicide is added. 

SOLUTION: An element isolating region constituted of an insulating film is formed on a 
silicon substrate 101. A gate electrode 105 containing a silicide 110 is formed on a 
specified region surrounded by the element isolating region. A source region 108 and a 
drain region 109 are formed by implanting impurities. An interlayer film 1 1 1 is formed on 
the gate electrode 105 the source region 108 and the drain region 109. Contact holes 
113a, 113b which reach the gate electrode 105 are formed in the interlayer film 111. The 
surface of the gate electrode 105 is cleaned with cleaning liquid to which chelating agent 
which forms complex with metal constituting the silicide 110 is added. 
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m&m i ] fj3 vafiiicWH^ e, & s 

mjtois«te">u F**&y- h«<i^-rsxg 

fsxat, Hutay-hs@fcJ:t>\ Miay-x^i: 
tufa fw vii«±tcirai%«/st«ist, SulM 

a® oaffi*ijE» -r s ie t z m * it c t tt&m t r % 

-xmmtmm f w v *m Fftra 
lit, mmv- bw®& &xf, mEv-xm&tttm 

FW>MisLWc«Rflffii£J&£Tr3X;fSi:, HufMilSii 
ic HuiBf U Fffc Lfctufav-X^« i: SulE F W > 

tae/y+M F^^-rs^stsg^^-rs+u— b 

SJ^^Jta bfcgt^tc J; D tufBS/ 'J +M FO*ffi*iJfe» 

t s xs ^ it®*, re c t ttnm 1 1 a *mtmw<ow& 
m<Dm&^mic^X'>v^ Fftrsxsa, etnay 
'Jim Ffb-rsxsi^sssc i:^#®i:-r5^»» 

msofswt y- h * u s/ u 3 6 * s y- f mmx 

ffi*5<fctfMiBV—X • KwycaMKi";^ FSrJfc 

^•rsxei:, Wffi^raMfcflwa^u-y-'i' fst'^-ts 

h*-;l/*MP-r«XS4:x IRES' 'JIM K* 

*5^T. WC^'J-y-WFtt, 3/WF->ytM' F, 
O^Sft^B^Sig^iSt^v^THSiB^^StS^fig 
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m$.m 7 ] m&m i jiMW^JK 6 o<^-«rn;wcfa$g 

-&v>&m, -^hvg, 7 = Rt^v^□yv^t% 
[n#« 9 ] m>m i tijs^^js s ice* 

x^UVS?75^E3»ig (EDTA) 
EDTA <Di!ia& 2 5 0 p p m~ 1 0 0 0 0 p p m©Sl 
[B*« 10] UV-^T 5 (EDTA) 

[»*si i] 5/W'fv*mi&'t&&mtm{*&j& 

30 y-X- FWV<D*Sfc:->y-tM' F*Jgfi2LTBHK 
^BW^jg^Bo 

[ffl^fl 1 2 ] S!5j<gf 1 l fB«<0^^f**IB«S3i^ 
B{c*3i/>T. MIB^'J-y-i' Fti, ^'Wh^W'fF, 
S fcli^i -y ^;l/ -> y -y-Y KT-ab Set ^# IS -r z>¥m 

40 mmitTkmm-^m t& zct *mfcmwv> 

mMm 1 4 ] n:£js i i nmm&m 1 3 ©i^-rnfr 

sijiiT-^/jHy xjix^mm, *;psp> 
mi, m-&yvKa> ^hv^ /syg, stf^n 

yyfttn'^-y, i'T'yfk^-r^-v, f^->7vt-f^ 

t-T 5^Hft^B©SBiSB 0 
JO [||*« 1 5] fS;fcJK 1 1 7!iM^*JS l 4 Oir"Ttifi> 
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3 

i:Ltxf Uyi/7^V0ffi (EDTA) ftZW** 
fijfH EDTA <£>l@Ste 2 5 0 p p 1 0 0 0 0 p p m 

[0 0 0 1 ] 
[0 0 0 2] 

IBtt-rSDR AM^^rUlilB^, DR AM^-tyicfE* 

ra-*»f*S«±fc JB««r * DRAM-pyy^ML 
S IBSBOII»W«A/k:aoT^^S 0 ^nte, DRAM 

snreikflrr e c t £ <t o t l t 3 v / * * h t t? ^ 

[000 3] c^^^^DRAM^t'J-D^y^i 

[0 00 4] £C3T% — jRlc, DR AM^tU IeOIS t 
fcf. DR AMjX ; 6UIelKrtco^^U-lr;l/|pI±i&g!J^ , rs 

[0 0 0 5] n^yi'HBHd:, fgjii&fF^/c^tc. Igl 

SP«rJgJSE-rS«et. -Tftt^COBWii (Cell Over Bi 
t line) £0«^ !gl<DgE£g Of* hit) tt, #y5/y 

(ws i) *4)WMKft-e«s. cna. e?Hft£t> 

P-trXfclfe^T, 7 0 0-8 0 0TOi^lint)§^ 
Mj£#6 6 0 t07;l/5-9At«9 C kffT**:^ 

[0006] t^oT. DR AM^yBB£C!S?7 j?|sl 
Eg £ *H-*»**a«±»c &&T 2> D R A M - a s> >y * 
gigLSIT'li. DR AM^^UffioraSflfittt. WS 
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i JI^tt*S/i«ISi4)Jg 1 <£>BB&lx #^TS«WS*»I 
»*JB«Lx 8i«J*«»o±oBilk:tt7;l/5-'> 

[000 7] ££>lc. DR AM^tiJHKPPD^y^ia 

ti^o y-x- Fu>rvjBfiK^isaaafc^y 
[0008] *eo^y-9*>r fw^mos f e 

[0 0 0 9] 06 tm7^ D R AM^^'J Ellfr^n 

[0 0 10] S*f. 0 6 (a) ICtkT&oIC^ i/ij3V 
»«6 0 l±k!7>f-;l/K«ftil6 0 2*JB«U 7^ 

20 -/i/ K»ffc«6 o 2 Y) &mztircm?&mffi&<Dis 
tk (apm) mifmTS) > BM-aiMbjc*?!^ 

i(SPM) jJE^^KS^TiX ^y3>S«affieo^W 
[ooi i] 06 (b) icijvr^'Mc. y-hteile 

[0 0 12]^T\ C VDtt»CJ;D#yS/y3>*«t 

ztc&bic^ p (yy) * i o 20 c m- 3 @fi^ftrr£<fc5 

t<t!3Ml/:l/^F/^-^vX^i:U HBr 
-^C 1 &H<0#X*flB^;fc F^-fxy^-v^jCcfct). * 
ys/y3>*3HRWfe:|»*U 0 6 (c) ICTnt&o 

40 r-ig^fk*^* (APM) ^8t» (^2gfe^Xg) * 

ffv\ y-hti6 0 5^v-x- kwvjbjjj^ib 

H606, 6 0 7affiWffift»£t5c ftDX-T. C 
^y-Mi6 0 5^X^i:LTP CJ7) ^r^^-v 

ax-rsc^-e, ffii8«««606. eo7^Mt 
[0013] #ic. y-h«®6 o 5^ty->yn>S- 
SK^>fxy^vyT»*-rsa2lc:j:D. 06 (d) 

icTr.f&oi^ y-FSS6o sfijstc-y-^ f**— /i/ 

50 6 0 5 a«t§o MT, y-hfi6 0 5^cfc(; 
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*MF^*-;l/60 5 a*VX*£LTAs (tig)* 
^tViiAt^c^lCcJ;^ LDD#§it<DMOS FET 

[0 0 14] y-hfi{!6 0 5; 

6 0 5 a U 3>S®6 0 1 JilC^V (T i ) 

trVSflBWfcS/UtM Ffl:U WB«^&H<0*KJS®^ 

06 (e) ^^*T<fc5^ ^-Mi6 0 5_bgP*3j;t/ 
V — X6 0 8:fccfctf6 0 9 _tfc:, ^>WKI610^ 

[0015] 07 (f) fcjR-rJt5fc:> »fbs/y 

[0 0 16]»t, 07 (g) IC^T^lC 

/^->6 l 2^x^i:L/cK7^X7fym 
^cojf Hfl»6 i i©y-X6 0 8fe<tifKWV6 

0 9 ±(Dffii£cOffifetitmiC ZtZ/^t^ — ;V6 1 3 
a, 6 1 3 b^MtSo 

[0 0 17] Uv>X F^*— 1 2^:S PMft 

APMgfe^ (*3iJls}*XS) WffiWr^TfcSLfe 
ft, F*-;l/6 13 a. 6 13 bJfiaSfcWtiL 

T^>y^Ki6'l OgB^APM, 

[0 0 18] ^LT, 07 (h) ^ti^C, SWb 
TV»*S'y*MFJi6 l o±fc:»?»fc:y >tf F— 

6 13a, 613 brt^ffl#>&ty<fc 5 \c7^fr6 1 4 
MT5o 07 (i) icjjVTci: 5 lc> fffi£>1g«fc: 
*5^T, y-h»ffi6 0 5±Jct5/y-9->f KJ16 1 Ofc 

[0 0 19] C<Df£, H^LTV&tr^ y^^6 1 4 

[0020] fflffr. **y HB-ett, toiay- htt^i* 

^^AA^LTfffi^nSo Sfc. ^^eyiUBTHi. 0 

7 (i) tc^*TXg^^0^LTl^l^ t^yhi 
tf, y-hli6 0 5, 6 1 0t», aRUS/yav 

mttfvzsv^mttemmztirzws as tcommm 
6 1 4*ttbT, s«6 o i (ommme osicmmzn 

[0 0 2 1 ] DR AM©§Ii?ti> ^t'JWW 
h*©W*asj;dk:LT, 1^16 1 1M 

Ltlfi6 o l ©B;»l6 0 9k:S[8snTi^o 



(4) #ga 2000-91290 

[0 0 2 2] D^y^lHB^ y-hBS6 0 5±lC* 

mmm c^h^) r^5^.«>2*-&*T«*« 

nfc*IMfflli*»2JBBIffll±k:WrSo £SKI»fcJ\ B 

2«ran. sijwm& soinie 1 i**a-r*3 
y— x- k w yo^ffitf ^ Fft?nt^4^ 

ny?^ h*— yl/RftiJKPbT. y-x • FM> 
ott|IMHSaW8<»Btf«8o y-X • FP 

>ry«»S/U*>f Fffc2nT^££> n>*^h* 
<T*>, y-X- FU>f :/<a«SWifi 

[0 0 2 3] 

TtfH**tiT^So ^^>^. CPU*^h7Wft 
[0 0 2 4] LfrU *-#:/$/ytM FfcfcDR AM$1 

*sjfW**<aat^'5M«^*So Wfc, y-F« 
^^v^yif-f FWu^^y-'CXtmv 

< SHc^St, S^JIM FftbTiBSStffcbfc*^ 
&<&3 0 y-H»S/«W F{trS9J©¥ 

g£LT. >yWf>3/UWK (WS i) aW£<J§ 
^6ttTV»*o WS i ti:W^f1*^*^^^0t0. m^Jgin 
50 ^7 0 /i O c m£;*:^<DT\ WS i CDSSP^ 1 0 0 n 

f^> y ^ F*#y y 3v±icx/<y ^^tm 

>^r««LTJ[in^4[lST^^Tni:. y-XttWi^ F 

u^>«Wi±fc3/y*>rK*«*T««fl«. a»kb 

wsi^jf<T^^. *>^x-r>->y-y->r FOJP**« 
^-tc^t). y-x- KWy^gftMT^c^: 

[00 2 5] c©HM*»»-rs#ffifcL-i\ 3^;l/h 

ytf-f F (CoS iz) «afiK*M 8 — 3 0 fiQ cm 

#T*So DRAM81«^«Ifi7«MH 
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[0 0 2 6] LfrL&tf£> y-h^v-x- FW> 
[0 0 2 7] h 7 y '>*X ^ u - ^ ^ H^ttt* 

mtLX, h*-;l/«:l»nu L-^XhfiJglX 

^C^^TKtK-ji^ftTk^^ (SPM) tDjJfe^ 

^-■r^^^S^fc^ZV^T'-ia^ffc*^* (A 
PM) ©iJfejt^rff^ifcSft^So cO)^^ nyvi/hi> 
UtNfF (CoS 12) fc«LTAPMJJfe»*ft^fc« 

v^ftSfca6, *«*k:3/^i/h (Co) ^JSffi-r 

[0 0 2 8] ^cOi^tC^^V^^vyx^^liAP 

(.m 1 SctlS) %Co #»tb LT L S o fcJJHWfPff 

->yLfc«o (®6 ( c ) ) ©as* capstans) 
*ra**ufc»«nf ff s t s y- f 68{t8i<Qra«i: c o » 
f*au y-h- Ku-f>H©y-*#i8*L;fc»), v 

-X • F U-f V«ffi»c#» bfc C o f&ffif&LT h ^ V 
^*©Wtt**fl:?*«*H**aiSI)li:*-3r(#'» 

[0029] cn^^-rsfc*?), 

*-;b©JSSPfc C o S i 2 #8m LT^S -> y 3 ygfi 
tc^-TSltHU^C o S i 2^HUJLT^ S->y 3^1 

[0 0 3 0] ^(Dtcib. «8*&C of?^Wi:45M 
*(f y- b &{bX;giij<9ift?tS: C o jgtii L/-c A P Mfffc 
r?i««T'fT ott), ->Ua >Sffi^S^<o c o tt» £ 

[003 1] £/c, ^f*^B«iSmaft^jta, 1 O 
<D¥S?f*gB£^*y^C PU, y-hTH'^H^rlS 
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^wjtsc ^^a^T^s^tc^LT, c p u^>y 

-F7W&H^n->--y^|5|8gTn±, b0)$«<£ 5 IcKSi" 

[0 0 3 2]*» «±©<k5ftlHI»&«B*U S 
[O0 3 3]^2«lW(i, ->y nvSIS±tc^5n 

put, &*}§*©&^ifi^7^*«#-rscfc'e* 

•So 

[0034] m3toawa. ^«^rtS J frctft< > 

[0 0 3 5] 

«LklcfetMHfr e & s a xg x 

y-Fssus-rsjjgt. ^^aALty-xii 
t f u-f ^mm^mmt sut, y- f *«& <t t>\ 

■rattfcy-bwss-ea-rsav^F*-** 

jS* 5* U- h SUSrgsira L fcJJHM&c <t »3 y- h SS« 
jo *ffi*»S*-rS3jBi:««*ft«ii:*W«tLT^«. 
[0 0 3 6] Sfc, *5^JCJ;S^f*^M«DSJfi^ 

i8.Tzx.mt. iR?»«H*»cH$nfem5eo«*(cy 

Fu-Y^ts^^-rsxet, y-xsntF^v 
s«s©iffi%->'j^ Fft-raxigt, y- hasfcct 

t>\ y - i: F U-f >attthli:Ji|in«*^-r s X 
at, BK»tfl9!22/y^ Ffkbfcy-x^t Fb 

40 ->y-y--f F^^-ra^Mtsg^^-rs+u- 

^■raxst^^^fcct^ja^LTt^o 

[0 0 3 7] *5,lc, *^lc*5^^B(OS!Ji73 

y-h4?y>-y3^?,&5y-h«^*3j;o : y-x • 
Fw^wtsigt y-hmffifeitfMisy- 

X- FWV03fi|l£i"J^ F«:Jgfi!cLTig?^fi!t 
-rSXSi;. ^±»cgKK^fiic-raxSt, igRSK 
jo fc-yy+^i' FST-a-raav^^ h*-;i/*pjp-rax 
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[0 0 3 8] Kfc*, n/Vl/h^Uit-Y 

y ffi^U 

[0039] 2*>ic, *m}ic£%¥mt*mwv>gimm 

[0 0 4 0] 

«#JHLTKWr*. 

[0041] QteNDBiii) am. 

[0 0 4 2] S*f N HI (a) ^ti^lC, S/'J3V 
Stftl 0 ^te^-f-Zl/FWHU 0 2*»*U 7^ 
FMfUH 1 0 2 fcij; 0 MShft«?Jg«««<D'> 

ynvasi o i *s^ata?^So f^v^x 

T?FW«j®ttl 0 3«g«U *©BfflbfcS 
ra^Ss (EDTA) ssi^ttfowsr^tr^u— hffl* 

ffifaisrcT>*-7-mmit7kmm-&m (apm) ft 
«»-a»ft*«fi^« (s pm> zk» c»i as* 

7 : mmitTkm : 7k©f*»Jt*«:. 0. 2 5 : 1 : 5 fc 
[o 0 4 3] — s/ynySfii o l ^StatcdF^ 

ttagh^v^x*©»ttjciai?»*aff-r 0 edta 

Strickle J: 5, U»«*fe:**ti* C o*r#ty£Jg 
(fg 3 m&JLM) b > y F 

auras i^xs*ff?TtK ^yaysssi 
too4 4]^t\ si (b) ic^-rct-pic y-h 
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«J»Bl 0 4*JgjS8U C VDffitCcfc D*U 

SitSo ccq^^, co*y ^y3vfc»*tt*»fc 

tfSfca&fc^ P CUV) ^10 20 cm- 3 ga»t§J; 
5lcLTfe*^ 0 fit, 1^7thUy^77^S 
*lc«l:Di6l8Lft uyx h/V-vm* t U HB 
r^C 1 ^^^^X^rffli/^F^^x^^^ytCctO. 

#U5/U3.y*»Wfc»SU 01 (c) tC»f*5 

€iRi«pfc, y-htii o sfcty y^A^tisci 

hffl*S*Lfcrv*-7 F -iWfbWI^* (AP 

m) ftHT*i!Kt (^2^?tx@) *ff5.« ccommt. 

20 [0 0 4 5]^, y-hiil 0 5£r§-tr>y nvS 
8101 ±fc:»»K&*i»u cn^StS^tt 
5F7^x^fy^|»St54Hk:<J;^ Si (d) 

fc^-riik:. y-htii o smmicy-j f**-ji/ 

10 5a^rJB^cT^o #n;iT N y- bMffi 1 0 543 <fctf 

>r*vffix-rs<ii:^j;t). v-x i o 8*5<fctfFu>r 

> 1 0 9^Mt§o 

[0 0 4 6] y— htii o 5, -y->r F^a— 
;i/ 1 o 5 a Jfrsty^y n vgffi i o l ±\cmm 1 5 n m 

5 0 0 — 6 0 0°CgS^Jjp^ (R T A : Rapid Thermal 
Annealing) j[ilt§ 0 C coiQjJIfc: J; D> ->ynvffik 

TRTAjfilStao Z10tt». 01 (e) 5 
y-h«Hl 0 5±gP43«fct/V-Xl 0 8*5<fctfF 
Wyi0 9it:, '>ij3V^3;Vl/F^^ftS 
40 S/yiMFJil 10^ K»4 0 — 5 0 nmgfiBCjgj* 

[0 0 4 7]^C 02 (f) IC^Tcfc?^ SWt'>y 
3y^6451fflll l l ^MtSo 

[0 0 4 8] O^T% 0 2 (g) icijcr <fc <MC X US/X 
F/^-yi 1 2^rvX^^bfc F7^xyf^lci 
0. ^Sra^l 1 1 OV-X 1 0 8*5<fctf FU-fVl 
0 9±a®«OBf^ffiBfc:. 3V?^hih-;H 1 3 
a, 1 1 3 b&m&TZo 

[0 0 4 9] Ui/*XF;^-yi 1 2^SPMiS 

50 E DT A^^l^i^tOffi^^lx— h^J^jtab 
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77 

fcAPMft»*«*fToTM*L;fc1& 
;Hl3a, 1 1 3 bfiffi^BtBLT^S^UIt-f KJB 
1 1 O^S^EDTA^VHi^S^tr^U-bftJ 

fcgSinLftA PMiSfeS (S3^xg) . ^B!^i5feJ¥ 

StgJlcSPlCtiC o S i2^BaibTl^SeD 
T\ APM3Slc»Kk:CoftJR#*tHU 

[0 0 5 0] 02 (h), \cm~?£o\C, HfcBL 

*-;W 13 a, 1 1 3 brt*a*iitycfc-5fc^^l 
1 4^MtS 0 Sfc. 02 (i) fc^-Tcfc^Jcfla©® 

[0051] wRi/c^air^ fif*fcra«^ 

V) ifi—ft<D7<7?l 1 4 IcmWtZtltcK), DRAMO 
[0 0 5 2] fit±©KH8T?tt, * h »J«4. E D T 

>isT^^mmm (edtaj . h7vx-i,2-^7^ 

/^^P^VKiffll (CyDTA) Sfl)75y*'J 

(EDTPO) . x*-u>s>7^:/s* 
VsfcX^vBD CEDDPO) . x hUDhUX C*^ 

uy^x^yi) (ntpo) . i-tKn^>xfjf 
a. h u * u y yg, ^-y-^ * y vk^ib^ u 
yf^y^rhyg, x^ixvs/7 7 ^ v. hyx^y— ;i/ 

(F-, Cl\ Br% I-) . i/72/1tifo>f*>^ 

y7y^*x f*W-f*y, 7y^A^t> 

[00 5 3] fit±5RLfc«k5tC. C(Dnm(DBM\ ICX 

tin. Y-hm{£m<o&fm<Dim cm \ imam 

Cos i2^nv^^b^-;l/lSSPtcSmLfc^ 
us^x hiHMxs^ii^Wcy v# K-y*tifc*u > 

yn>«rit«-r*l80iJfc» (S3?^Xg) ED 
T A&SWi*<Dtt*^€T*U-- h»J«riSAObfc A PM 
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72 

[0 0 5 4] 03 (a) ICA PM}S*<DC offlS^fyy 
3 V^S^S^n^ C o ttSM (atoms/cm 2 ) £ 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a semiconductor device characterized by providing the following. A 
production process which forms an element isolation region which consists of an insulator layer on a 
silicon substrate A production process which contains silicide to a predetermined field surrounded by 
said element isolation region and which carries out gate ****** A production process which pours in an 
impurity and forms a source field and a drain field A production process which washes the surface of 
said gate electrode by penetrant remover which added a production process which forms an interlayer 
film on said gate electrode, and said source field and said drain field, a production process which carries 
out the opening of the contact hole which even said gate electrode arrives at to said interlayer film, a 
metal which constitutes said silicide, and a chelating agent which forms a complex 
[Claim 2] A manufacture method of a semiconductor device characterized by providing the following. A 
production process which forms an element isolation region which consists of an insulator layer on a 
silicon substrate A production process which carries out gate ****** to a predetermined field 
surrounded by said element isolation region A production process which pours in an impurity and forms 
a source field and a drain field The production process which washes the surface of said silicide by the 
penetrant remover which added a production process which silicide-izes the surface of said source field 
and said drain field, a production process which forms an interlayer film on said gate electrode, and said 
source field and said drain field, a production process which carries out the opening of the contact hole 
arrived at to said said silicide-ized source field and said drain field to said interlayer film, a metal which 
constitutes said silicide, and a chelating agent which forms a complex 

[Claim 3] A production process silicide-ized in a manufacture method of a semiconductor device 
according to claim 1 or 2 is the manufacture method of a semiconductor device characterized by 
consisting of a production process which deposits cobalt on said gate electrode or said source field, and 
a drain field, and a production process which heat-treats and silicide-izes said cobalt. 
[Claim 4] A manufacture method of a semiconductor device characterized by providing the following. A 
production process which forms an element isolation region which consists of an insulator layer on a 
silicon substrate A production process which forms a gate electrode and a source drain which consist of 
gate polish recon in a predetermined field surrounded by said element isolation region A production 
process which forms silicide in the surface of said gate electrode and said source drain, and forms an 
element A production process which washes the surface of said silicide by penetrant remover which 
added a production process which forms an interlayer film on said element, a production process which 
carries out the opening of the contact hole arrived at to said silicide to said interlayer film, a metal which 
constitutes said silicide, and a chelating agent which forms a complex 

[Claim 5] It is the manufacture method of a semiconductor device characterized by said silicide being 
cobalt silicide or nickel silicide in a manufacture method of a semiconductor device according to claim 
4. 

[Claim 6] A manufacture method of a semiconductor device characterized by having a production 
process washed by said penetrant remover after said element isolation region formation or gate electrode 
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formation in a manufacture method of a semiconductor device according to claim 1 to 5. 
[Claim 7] It is the manufacture method of a semiconductor device characterized by said penetrant 
remover being ammonia-hydrogen-peroxide mixed liquor in a manufacture method of a semiconductor 
device according to claim 1 to 6. 

[Claim 8] It is the manufacture method of a semiconductor device characterized by said chelating agents 
being compounds, such as inorganic ion chosen from amino polycarboxylic acid, phosphonic acid, 
carboxylic acids, condensed phosphoric acid, diketones, amines and halogenide ion, cyanide ion, 
thiocyanic acid ion, and thiosulfuric-acid ion, or such ammonium salt in a manufacture method of a 
semiconductor device according to claim 1 to 7. 

[Claim 9] In a manufacture method of a semiconductor device according to claim 1 to 8 
Ethylenediaminetetraacetic acid (EDTA) or its salt is used as a chelating agent. Concentration of said 
EDTA to ammonia-hydrogen-peroxide mixed liquor is the manufacture method of a semiconductor 
device characterized by being the range of 250 ppm - 10000 ppm. 

[Claim 10] A manufacture method of a semiconductor device characterized by washing a silicon 
substrate surface which cobalt silicide exposed using ammonia-hydrogen-peroxide mixed liquor which 
added a chelating agent containing ethylenediaminetetraacetic acid (EDTA) or its salt. 
[Claim 1 1] It has a washing tub which put in a penetrant remover which added a metal which constitutes 
silicide, and a chelating agent which forms a complex. A washing tub washed by penetrant remover after 
forming an element isolation region which consists of an insulator layer on a silicon substrate, Or a 
washing tub washed by penetrant remover after forming a gate electrode in a predetermined field 
surrounded by said element isolation region A manufacturing installation of a semiconductor device 
characterized by making it the same as that of said washing tub washed by penetrant remover after 
forming silicide in the surface of said gate electrode or a source drain, depositing an interlayer film and 
carrying out the opening of the contact hole. 

[Claim 12] It is the manufacturing installation of a semiconductor device characterized by said silicide 
being cobalt silicide or nickel silicide in a manufacturing installation of a semiconductor device 
according to claim 11. 

[Claim 13] It is the manufacture method of a semiconductor device characterized by said penetrant 
remover being ammonia-hydrogen-peroxide mixed liquor in a manufacturing installation of a 
semiconductor device according to claim 1 1 or 6. 

[Claim 14] It is the manufacturing installation of a semiconductor device characterized by ****** which 
are compounds, such as inorganic ion with which said chelating agent was chosen from amino 
polycarboxylic acid, phosphonic acid, carboxylic acids, condensed phosphoric acid, diketones, amines 
and halogenide ion, cyanide ion, thiocyanic acid ion, and thiosulfuric-acid ion in a manufacturing 
installation of a semiconductor device according to claim 1 1 to 13, or such ammonium salt. 
[Claim 15] In a manufacturing installation of a semiconductor device according to claim 1 1 to 14 It is 
the manufacturing installation of a semiconductor device which uses ethylenediaminetetraacetic acid 
(EDTA) or its salt as a chelating agent, and is characterized by a range of concentration of said EDTA to 
ammonia-hydrogen-peroxide mixed liquor being 250 ppm - 10000 ppm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the 
semiconductor device which has the production process which washes especially the surface of silicide 
good, and its manufacturing installation about the manufacture method of the semiconductor device 
which made a note and formed the circuit and the logical circuit on the same silicon substrate, and its 
manufacturing installation — it carries out. 
[0002] 

[Description of the Prior Art] In recent years, miniaturization of a semiconductor device is attained and 
development of the DRAM-logic mixed-loading LSI technology which forms CPU which carries out 
data processing of the data remembered to be the DRAM memory circuit which memorizes data for a 
****** reason by DRAM memory in the rapidity of an integrated circuit of operation, and a logical 
circuit on the same semiconductor substrate prospers. It is because it is made to a compact as a whole by 
accumulating two semiconductor devices while it can shorten the length of wiring and can make clock 
frequency high by forming a DRAM memory circuit and a logical circuit on the same semiconductor 
substrate. 

[0003] Since such DRAM memory-logic mixed loading LSI has the high graphic operation engine 
performance, Field of application has spread in the graphic accelerator for image processings etc. 
[0004] By the way, generally the manufacturing processes of a DRAM memory circuit and a logical 
circuit differ greatly. For example, as for the wiring which connects the memory cells in a DRAM 
memory circuit, and the wiring which connects the transistors which constitute the logical circuit in a 
logical circuit, the structures differ. 

[0005] The aluminum or the aluminium alloy of low resistance is used for the logical circuit from the 1st 
wiring (wiring of the lowest layer) for high-speed operation. On the other hand, the 1st wiring (bit line) 
is the laminated structure of a polish recon layer and the tungsten silicide (WSi) layer formed on it the 
case of the structure (Cell Over Bit line), i.e., COB structure, where, as for a DRAM memory circuit, the 
cellular structure forms the capacity charge storage section above a bit line. This is because thermal 
resistance and low resistance were thought as important since 700-800-degree C heat was added and the 
aluminum whose melting point is 660 degrees C could not be used, and WSi is chosen in the process 
which forms the capacity charge storage section of a DRAM memory cell above a bit line. 
[0006] Therefore, in the DRAM-logic mixed loading LSI which forms a DRAM memory circuit and a 
logical circuit on the same semiconductor substrate, it wires, the 1st of the laminated structure 
containing a WSi layer ranks second, and the wiring structure of the DRAM memory section forms the 
capacity charge storage section, and spends the aluminium alloy on wiring on the capacity charge 
storage section. 

[0007] Furthermore, also in the transistor which constitutes a DRAM memory circuit and a logical 
circuit, in order to lower contact resistance conventionally, the silicide which is the alloy of silicon and a 
metal is used for the purposes, such as a gate electrode which consists of polish recon, and reduction in 
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resistance of a source drain. For example, he forms silicide in the source drain formation field surface, 
and is trying to reduce contact resistance with a source electrode and a drain electrode, and layer 
resistance of the source and a drain. 

[0008] Hereafter, the manufacture method of MOSFET using the silicide is explained briefly. 
[0009] The cross section of the order of a manufacturing process of the transistor which constitutes 
drawing 6 , drawing 7 , a DRAM memory circuit, and a logical circuit is shown. 
[0010] First, as shown in drawing 6 (a), field oxide 602 is formed on a silicon substrate 601, and the 
silicon substrate 601 surface of the element formation field divided by field oxide 602 is exposed. In 
order to adjust the threshold voltage of a transistor, the ion implantation of the B is carried out and an 
impurity range 603 is formed. Next, subsequently After washing using acids, such as diluted fluoric 
acid, etc. removes the natural oxidation film formed in the exposed surface, subsequently Ammonia- 
hydrogen-peroxide-solution (APM) (1st washing production process) and sulfuric-acid-hydrogen- 
peroxide mixed liquor (SPM) washing is performed for the silicon substrate surface of a transistor 
element formation field one by one, and the impurity of a silicon substrate surface is removed. 
[001 1] As shown in drawing 6 (b), the gate insulator layer 604 is formed. 

[0012] Subsequently, polish recon is deposited with a CVD method. In order to give conductivity to this 
polish recon at this time, you may make it add P (Lynn) about [ 1020cm - ] three. And as the resist 
pattern formed with well-known photolithography technology is used as a mask, and polish recon is 
removed alternatively and it is shown in drawing 6 (c) by the dry etching using gas, such as HBr and CI, 
the gate electrode 605 is formed. Here, ammonia-hydrogen peroxide solution (APM) washes (the 2nd 
washing production process), and the gate electrode 605 and the impurity of the source drain formation 
schedule field 606 and the 607 surface are removed. In addition, the low concentration fields 606 and 
607 are formed by carrying out the ion implantation of the P (Lynn) by using this gate electrode 605 as a 
mask. 

[0013] Next, an insulator layer is deposited on the silicon substrate 601 containing the gate electrode 
605, and by removing this by the dry etching which has a perpendicular anisotropy etc., as shown in 
drawing 6 (d), sidewall 605a is formed in gate electrode 605 side wall. In addition, although MOSFET 
of LDD structure is mostly formed by carrying out the ion implantation of the As (arsenic) by using the 
gate electrode 605 and sidewall 605a as a mask, he is trying to form wiring linked to a transistor, as 
shown below after this. 

[0014] Next, titanium (Ti) is deposited and heat-treated on the gate electrode 605 and the silicon 
substrate 601 containing sidewall 605a, and the part where a silicon side and titanium touch is silicide- 
ized, the unreacted titanium on an insulator layer etc. is removed, and it heat-treats again by next. 
Consequently, as shown in drawing 6 (e), the condition that the silicide layer 610 was formed on the 
gate electrode 605 upper part, the source 608, and 609 is acquired. 

[0015] Next, as shown in drawing 7 (f), the interlayer film 61 1 which consists of silicon oxide is formed. 

[0016] Next, as shown in drawing 7 (g), contact holes 613a and 613b are formed in the predetermined 
location of the source 608 of the interlayer film 611, and the field on a drain 609 by the dry etching 
which used the resist pattern 612 as the mask. 

[0017] Next, after performing SPM washing and APM washing (the 3rd washing production process) 
one by one and removing a resist pattern 612, APM, diluted fluoric acid, etc. wash the silicide layer 610 
surface exposed to contact hole 613a and a 613b pars basilaris ossis occipitalis. 
[0018] And by depositing the polish recon by which Lynn was doped alternatively on the exposed 
silicide layer 610, as shown in drawing 7 (h), a plug 614 is formed so that the inside of contact hole 613a 
and 613b may be embedded. Moreover, as shown in drawing 7 (i), in other fields, the plug 614 linked to 
the silicide layer 610 is formed also on the gate electrode 605. 

[0019] Then, what is necessary is just to form each wiring which connects with a plug 614, for example, 
consists of tungsten silicide etc., for example, source electrode wiring, drain electrode wiring, etc., 
although not illustrated. 

[0020] Usually, in a memory circuit, said gate electrode is used as a word line, and it is used as an input 
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of an inverter in a logical circuit. Moreover, although after the production process shown in drawing 7 
(i) is not illustrated in a memory circuit, the bit line is connected to the diffusion layer 608 of a substrate 
601 through the contact plug 614 which was formed on the polish recon layer and the polish recon layer 
like the gate electrodes 605 and 610 as a laminated structure with the WSi layer by which the laminating 
was carried out, and embedded and formed contact hole 613a which penetrates an interlayer film 611. 
[0021] As the capacitative element of DRAM passes along between the bit lines of the memory cell 
array section, it is connected to the diffusion layer 609 of a substrate 601 through the contact plug (un- 
illustrating) which embedded the contact hole which penetrates the interlayer film formed an interlayer 
film 611 and on this, and was formed. 

[0022] A logical circuit is equipped with the 1st interlayer film and the 2nd interlayer film (un- 
illustrating) on the interlayer film 61 1 of the memory cell array section on the gate electrode 605, and 
has the metal wiring formed with the aluminium alloy on the 2nd interlayer film. Metal wiring is 
connected to the diffusion layer of a substrate 601 through the contact plug which embedded the contact 
hole which penetrates the 2nd interlayer film, the 1st interlayer film, and an interlayer film 61 1. If the 
surface of a source drain is not silicide-ized at this time, it is necessary to increase the number of contact 
holes and to lower diffusion layer resistance of a source drain. On the contrary, if the surface of a source 
drain is silicide-ized, even if it does not increase the number of contact holes, diffusion layer resistance 
of a source drain can be lowered and actuation of a logical circuit can be accelerated. 
[0023] 

[Problem(s) to be Solved by the Invention] In recent years, detailed-ization of a semiconductor device 
has a remarkable thing, and, as for gate length, 0.2 micrometers or less are demanded. Furthermore, in 
logical circuits, such as CPU and a gate array, making resistance in connection with wiring small, and 
attaining improvement in the speed is called for. 

[0024] However, since condensation starts with the heat when forming a DRAM capacitative element 
and high resistance exists in the boundary of this grain, titanium silicide has the problem that wiring 
resistance of titanium silicide becomes large. If gate length becomes narrow and becomes the about the 
same as the grain size of titanium silicide especially, it will silicide-ize and the semantics formed into 
low resistance will be lost. Moreover, tungsten silicide (WSi) is widely used as an another means to 
silicide-ize a gate electrode. With 70microomegacm, since the electric resistance of a certain thing is 
large, as for thermal resistance, WSi needs to make thickness of WSi thick to about lOOnm. However, 
by the method of forming tungsten silicide by the spatter on polish recon, and carrying out patterning of 
this and forming a gate electrode, tungsten silicide cannot be formed in self align on a source diffusion 
layer and a drain diffusion layer. Moreover, as mentioned above, after sidewall formation, by the 
method of depositing and heat-treating a tungsten, although silicide can be formed on a source diffusion 
layer and a drain diffusion layer, when it is made detailed, the depth of a diffusion layer must also be 
made shallow and cannot form tungsten silicide thickly. When WSi is made thin, the thickness of 
tungsten silicide becomes an ununiformity and there is a problem that it is difficult to lower the 
resistance of a source drain. 

[0025] As a method of solving this technical problem, cobalt silicide attracts attention. Since this reason 
is as small as 18 - 30microomegacm, cobalt silicide (CoSi2) electric resistance can form thickness in 
about lOnm thinly. Moreover, since a grain is not formed even if it heat-treats at a DRAM capacitative 
element formation production process, wiring resistance does not increase. 

[0026] However, if cobalt silicide is formed on the gate or a source drain, the following problems will 
arise. 

[0027] In order to improve properties, such as pressure-proofing of a transistor, and leak, APM washing 
was performed, also after performing APM washing and carrying out patterning of the gate electrode as 
the 2nd washing production process as the 1st washing production process, before forming a gate 
insulator layer. Moreover, for reduction of contact resistance, as the 3rd washing production process, the 
opening of the contact hole is carried out, and before depositing the polish recon doped alternatively in a 
resist exfoliation production process on the silicide layer exposed after washing of sulfuric-acid- 
hydrogen-peroxide mixed liquor (SPM), an etching sediment etc. needs to wash ammonia-hydrogen 
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peroxide solution (APM) for particle removal. Since cobalt silicide is etched although it is small when 
APM washing is performed to cobalt silicide (CoSi2) at this time, cobalt (Co) is eluted in a drug 
solution. 

[0028] Like before, although adhering to a silicon substrate surface did not have ******** even if 
titanium and a tungsten were eluted in APM liquid, Co tends to adhere in a silicon substrate surface into 
the APM liquid with which Co is eluted. consequently, if washing (the 1st washing production process) 
before gate oxide formation ( drawing 6 (a)) is performed by the washing tub in which Co has been 
eluted, pressure-proofing of gate oxide will deteriorate, or If ( drawing 6 (c)) after carrying out 
patterning of the gate is washed by the same washing tub (the 2nd washing production process) Co 
adhered to the side of gate oxide and it had become big problems, such as leak between gate-drains 
increasing, or Co adhering to the source drain surface carrying out thermal diffusion, and degrading the 
property of a transistor. 

[0029] In order to solve this, the silicon substrate which CoSi2 has exposed just before using it, 
separating the washing tub which washes the silicon substrate which CoSi2 has exposed to the pars 
basilaris ossis occipitalis of a contact hole, and the washing tub which washes other silicon substrates or 
exchanging the drug solution in a washing tub for a new drug solution was washed. Since a washing 
production process existed at various production processes also in one certain semiconductor device, 
when a lot of semiconductor devices were mass-produced at the factory in the same Rhine, this caused 
increase of the heater isoenergetic cost which heats increase of the number of a washing station, increase 
of the washing station space accompanying it, increase of the amount of the washing drug solution used, 
and an APM penetrant remover, and had become a serious problem. 

[0030] Therefore, the demand to the drug solution which Co adhesion in a silicon substrate surface does 
not produce even if it carries out by the APM penetrant remover tub from which minute amount Co 
contamination poses a problem, and in which Co was eluted in washing before a gate oxidation 
production process is increasing, for example. 

[0031] Moreover, high integration of a semiconductor device progresses and the product which carried 
memory, CPU, a gate array, etc. in one semiconductor device is appearing. Generally, in a memory 
circuit like DRAM, it is important to make resistance in connection with wiring small as mentioned 
above by logical circuits, such as CPU and a gate array, to it being important to control the leakage 
current in a capacitative element or each electrode field, and to attain improvement in the speed. 
However, it is more difficult technical still to follow on making the component of a semiconductor 
device detailed, and to reconcile these two technical problems. 

[0032] This invention solves the above problems, it is made in order to reply to a demand, and the 1st 
purpose is offering the manufacture method for loading together the memory and logic which were 
excellent in the property to one semiconductor device. 

[0033] The 2nd purpose is offering the washing method without metal contamination about the 
manufacture method of the semiconductor device which washes the surface of the silicide formed on the 
silicon substrate. 

[0034] The 3rd purpose is offering the manufacturing installation of the method of sharing two or more 
washing production processes, and a semiconductor device, without increasing a washing tub. 
[0035] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a 
manufacture method of a semiconductor device by this invention A production process which forms an 
element isolation region which consists of an insulator layer on a silicon substrate, and a production 
process which contains silicide to a predetermined field surrounded by element isolation region and 
which carries out gate ******, A production process which pours in an impurity and forms a source 
field and a drain field, and a production process which forms an interlayer film on a gate electrode, and a 
source field and a drain field, It is characterized by having a production process which carries out the 
opening of the contact hole which even a gate electrode arrives at to an interlayer film, a metal which 
constitutes silicide, and a production process which washes the surface of a gate electrode by penetrant 
remover which added a chelating agent which forms a complex. 
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[0036] Moreover, a manufacture method of a semiconductor device by this invention A production 
process which forms an element isolation region which consists of an insulator layer on a silicon 
substrate, and a production process which carries out gate ****** to a predetermined field surrounded 
by element isolation region, A production process which pours in an impurity and forms a source field 
and a drain field, and a production process which silicide-izes the surface of a source field and a drain 
field, A production process which forms an interlayer film on a gate electrode, and a source field and a 
drain field, It is characterized by having a production process which carries out the opening of the 
contact hole arrived at to said silicide-ized source field and drain field to an interlayer film, a metal 
which constitutes silicide, and a production process which washes the surface of said silicide by 
penetrant remover which added a chelating agent which forms a complex. 

[0037] Furthermore, a manufacture method of a semiconductor device by this invention A production 
process which forms a gate electrode and a source drain which consist of gate polish recon in a 
production process which forms an element isolation region which consists of an insulator layer on a 
silicon substrate, and a predetermined field surrounded by element isolation region, A production 
process which forms silicide in the surface of a gate electrode and said source drain, and forms an 
element, It is characterized by having a production process which forms an interlayer film on an 
element, a production process which carries out the opening of the contact hole arrived at to silicide to 
an interlayer film, a metal which constitutes silicide, and a production process which washes the surface 
of silicide by penetrant remover which added a chelating agent which forms a complex. 
[0038] Moreover, this silicide is cobalt silicide or nickel silicide, and a penetrant remover is ammonia- 
hydrogen-peroxide mixed liquor, and it is characterized by chelating agents being compounds, such as 
inorganic ion chosen from amino polycarboxylic acid, phosphonic acid, carboxylic acids, condensed 
phosphoric acid, diketones, amines and halogenide ion, cyanide ion, thiocyanic acid ion, and 
thiosulfuric-acid ion, or such ammonium salt. 

[0039] Furthermore, a washing tub washed by penetrant remover after a manufacturing installation of a 
semiconductor device by this invention forms an element isolation region which consists of an insulator 
layer on a silicon substrate, Or form silicide in the surface of a gate electrode or a source drain for a 
washing tub washed by penetrant remover after forming a gate electrode in a predetermined field 
surrounded by element isolation region, and an interlayer film is deposited. After carrying out the 
opening of the contact hole, it is characterized by making it the same as that of a washing tub washed by 
penetrant remover. 
[0040] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained with 
reference to drawing below. 

[0041] (Operation gestalt 1) Drawing 1 is the production process cross section showing the manufacture 
method of the semiconductor device in the gestalt of implementation of the 1st of this invention. 
[0042] First, as shown in drawing 1 (a), field oxide 102 is formed on a silicon substrate 101, and the 
silicon substrate 101 surface of the element formation field divided by field oxide 102 is exposed. In 
order to adjust the threshold voltage of a transistor, the ion implantation of the B is carried out and an 
impurity range 103 is formed. Next, subsequently After washing using acids, such as diluted fluoric 
acid, etc. removes the natural oxidation film formed in the exposed surface, subsequently Ammonia- 
hydrogen-peroxide mixed liquor (APM) washing and sulfuric-acid-hydrogen-peroxide mixed liquor 
(SPM) washing (the 1st washing production process) which added the chelating agent containing 
ethylenediaminetetraacetic acid (EDTA) or its salt are performed one by one. The ammonia:hydrogen 
peroxide which constitutes APM here: The rate of a volume ratio of water was set to 0.25:1:5. 
[0043] Generally, if the dust metallurgy group etc. has adhered to the surface of a silicon substrate 101, 
it will have a bad influence on the properties of a transistor, such as the long-term reliability of gate 
oxide. By performing APM washing which added the chelating agent containing EDTA or its salt, it can 
prevent that the metal containing Co contained in a penetrant remover adheres to the substrate surface. 
Consequently, even if it washes the substrate which cobalt silicide exposed at the after production 
process (the 3rd washing production process) by this washing tub and performs the 1st washing 
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production process by the same drug solution tub after that again, metal contamination of a silicon 
substrate surface can be reduced. 

[0044] Subsequently, as shown in drawing 1 (b), the gate insulator layer 104 is formed and polish recon 
is deposited with a CVD method. In order to give conductivity to this polish recon at this time, you may 
make it add P (Lynn) about [ 1020cm - ] three. And as the resist pattern formed with well-known 
photolithography technology is used as a mask, and polish recon is removed alternatively and it is 
shown in drawing 1 (c) by the dry etching using gas, such as HBr and CI, the gate electrode 105 is 
formed. In addition, the low concentration fields 106 and 107 are formed by carrying out the ion 
implantation of the P (Lynn) by using this gate electrode 105 as a mask. At this time, Lynn will be 
introduced also into the gate electrode 105 at coincidence. Subsequently, it washes with the ammonia- 
hydrogen-peroxide mixed liquor (APM) which added the chelating agent containing EDTA or its salt 
(the 2nd washing production process). It prevents that this washing removes the metal containing Co 
adhering to the side of the gate insulator layer 104 etc., and prevent the fall of gate pressure-proofing, or 
it removes the dust metallurgy group adhering to the surface of a source drain formation schedule field 
etc., and a metal carries out thermal diffusion by heat treatment of an after production process. 
[0045] Next, an insulator layer is deposited on the silicon substrate 101 containing the gate electrode 
105, and by removing this by the dry etching which has a perpendicular anisotropy etc., as shown in 
drawing 1 (d), sidewall 105a is formed in gate electrode 105 side wall. In addition, the source 108 and a 
drain 109 are formed by carrying out the ion implantation of the As (arsenic) by using the gate electrode 
105 and sidewall 105a as a mask. 

[0046] Subsequently, a cobalt film is deposited at about 15nm of thickness on the gate electrode 105 and 
the silicon substrate 101 containing sidewall 105a. Then, heating (RTA:Rapid Thermal Annealing) 
processing of these is carried out at about 500-600 degrees C. By this processing, silicide-ization takes 
place in the part where a silicon side and cobalt touch. Then, the unreacted cobalt on an insulator layer 
etc. is removed by the wet etching by the mixed liquor of a hydrochloric acid and a hydrogen peroxide. 
By next, RTA processing is carried out at the temperature beyond the above-mentioned heat treatment. 
Consequently, as shown in drawing 1 (e), the condition that the silicide layer 110 which consists of an 
alloy of silicon and cobalt was formed at about 40-50nm of thickness on the gate electrode 105 upper 
part, the source 108, and a drain 109 is acquired. 

[0047] Next, as shown in drawing 2 (f), the interlayer film 1 1 1 which consists of silicon oxide is formed. 

[0048] Subsequently, as shown in drawing 2 (g), contact holes 1 13a and 1 13b are formed in the 
predetermined location of the source 108 of the interlayer film 111, and the field on a drain 109 by the 
dry etching which used the resist pattern 1 12 as the mask. 

[0049] Next, after performing APM washing which added the chelating agent which contains SPM 
washing, EDTA, or its salt for a resist pattern 1 12 one by one and removing it, contact hole 1 13a, APM 
washing (the 3rd washing production process) which added the chelating agent which includes the 
silicide layer 1 10 surface exposed to a 1 13b pars basilaris ossis occipitalis for EDTA or its salt, and 
washing of diluted fluoric acid are performed one by one. Washing here is for removing the sediment 
produced at the time of etching, and reducing contact resistance. Since CoSi2 is exposed to a substrate 
pars basilaris ossis occipitalis at this time, Co metal is eluted in an APM penetrant remover, and a 
penetrant remover is polluted. 

[0050] Subsequently, by depositing the polish recon by which Lynn was doped alternatively on the 
exposed silicide layer 1 10, as shown in drawing 2 (h), a plug 1 14 is formed so that the inside of contact 
hole 1 13a and 1 13b may be embedded. Moreover, as shown in drawing 2 (i), in other fields, the plug 
1 14 which connects also with the gate electrode 105 at the silicide layer 1 10 is formed. 
[0051] Then, although not illustrated, each wiring (bit line etc.) which consists of tungsten silicide etc. 
as usual is connected to one plug 1 14, or the capacitative element of DRAM is formed and it connects 
with the plug 1 14 of another side. Furthermore, metal wiring wiring of an interlayer film, aluminum, etc. 
is formed in the upper layer. 

[0052] By the above explanation Although it was explained that the chelating agent contained EDTA or 
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its salt, it is not limited to this and should just form the metal and complex which constitute silicide, 
such as Co. For example, amino polycarboxylic acid, such as ethylenediaminetetraacetic acid [EDTA], a 
transformer -1, and 2-diamino cyclohexane tetraacetic acid [CyDTA] An ethylenediamine tetrapod 
(methylene phosphonic acid) [EDTPO], ethylene JIAMINJI (methylene phosphonic acid) [EDDPO], 
Phosphonic acid, such as the NITORIRO [tris NTPO] (methylene phosphonic acid) 1 -hydroxy 
ethylidene -1 and l'-diphosphonic acid [HEDPO] Condensed phosphoric acid, such as the Tripoli 
phosphoric acid and hexametaphosphoric acid, an acetylacetone, Diketones, such as a hexafluoro 
acetylacetone, ethylenediamine, Compounds, such as inorganic ion, such as amines, such as 
triethanolamine, or halogenide ion (F-, C1-, Br-, I-), cyanide ion, thiocyanic acid ion, thiosulfuric-acid 
ion, and ammonium ion, or such ammonium salt are mentioned. The chelating agent concerning this 
invention may be used independently, or two or more sorts, it may combine suitably and it may be used. 
[0053] As shown above, according to the gestalt 1 of this operation, it considered as APM washing 
which added the chelating agent which includes washing before formation of gate oxide (the 1st 
washing production process), and washing (the 3rd washing production process) before depositing a 
resist exfoliation production process and the polish recon by which Lynn was doped alternatively after 
CoSi2 is exposed to a contact hole pars basilaris ossis occipitalis for EDTA or its salt. Consequently, 
cobalt adhesion can be controlled and cross contamination can be reduced sharply. 
[0054] The relation between Co concentration in APM liquid and Co coating weight (atoms/cm2) to a 
silicon substrate surface is shown in drawing 3 (a). Here, DL (Detection Limit) shows the determination 
limit of ICP-MAS which measured Co coating weight of a silicon substrate surface, and ref (Reference) 
shows Co coating weight which has adhered to the silicon surface used for the experiment from the first. 
Since it will be obtained from now on when the values of 2x109 (atoms/cm2) degree are DL and ref, the 
result of ref is a determination limit value in this measurement. - In not adding EDTA to shown APM, it 
turns out that Co adhesion in a silicon substrate surface can begin to be seen when Co concentration in 
APM liquid is set to 1 or more ppb, and Co coating weight is increasing in proportion to Co 
concentration in APM liquid. In APM washing before formation of gate oxide, where 5ppb is exceeded 
about, when [ since it turns out that gate resisting pressure deterioration is seen if Co coating weight on 
the surface of a wafer becomes more than 1x1010 (atoms/cm2), for example, ] Co concentration in APM 
liquid washes, it turns out that gate resisting pressure deterioration arises and it becomes a problem. On 
the other hand, when 500 ppm of EDTA are added to APM shown by **, even if Co coating weight on 
the surface of a wafer is controlled and Co concentration in APM liquid turns into a lOOppb degree and 
high concentration, it turns out that Co coating weight is controlled. Thus, by adding EDTA to APM, it 
turns out that Co coating weight on the surface of a wafer can be controlled sharply. 
[0055] Co coating weight on the surface of a wafer and the relation of the EDTA concentration in APM 
liquid are shown in drawing 3 (b). 

[0056] Here, Co concentration in APM liquid is lOOOppb. From drawing 3 (b), by increasing the EDTA 
concentration in APM liquid shows that Co coating weight on the surface of a wafer can be reduced. 
Considering sharing the washing tub which washes the silicon substrate in front of a gate oxidation 
production process, and the washing tub which washes the silicon substrate in which cobalt is eluted, it 
turns out that about 250-10000 ppm is the EDTA concentration in the optimal APM liquid. Although 
EDTA concentration can reduce the coating weight of Co compared with the case where EDTA is not 
added at APM in a low-concentration case, from 250 ppm, Ixmore than 1010 (atoms/cm2) will be the 
coating weight of Co. Therefore, it is difficult to use as a washing tub which washes the silicon substrate 
in front of a gate oxidation production process in this case, and it turns out that the common use with the 
tub which washed the substrate which CoSi2 exposed is difficult. It is for on the other hand being 
anxious about EDTA itself remaining to a silicon substrate surface, and causing resisting pressure 
deterioration of gate oxide, in adding high-concentration EDTA concentration to an APM penetrant 
remover rather than 10000 ppm (not shown). 

[0057] In addition, although the case where Co concentration in the above-mentioned result and APM 
liquid was lOOOppb was shown, if this concentration can be held down to lOOppb, EDTA concentration 
in APM liquid can be set to about 25-1000 ppm. Moreover, although he is trying to form the silicide of 
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cobalt in ****, it does not restrict to this, the silicide of other refractory metals is sufficient, for example, 
the same effect is acquired even if it forms the silicide of nickel. 

[0058] By using the penetrant remover (APM) which added the metal which constitutes silicide, and the 
chelating agent (EDTA) which forms a complex, as explained above Even if it shares with the washing 
tub of the 1st or 2nd washing production process the washing tub of the 3rd washing production process 
washed after CoSi2 has been exposed Since the metal which constitutes silicide can adhere to the 
surface of a silicon substrate or a source drain or can prevent adhering to the side of a gate insulator 
layer, the property of a transistor is not degraded. Moreover, since a use count until it exchanges 
penetrant removers can be increased, the amount of the drug solution used can be reduced. Furthermore, 
since the 1st - the 3rd washing production process can be processed by the same washing tub, the 
installation space of a washing station is not increased. Moreover, since the number of the heaters which 
heat a penetrant remover also decreases, energy cost can be reduced. Consequently, even if it carries a 
memory circuit and a logical circuit in the same semiconductor device, a logical circuit can realize high- 
speed operation, and since a memory circuit can reduce adhesion of an impurity, it can maintain a low 
leak property. Furthermore, since change does not arise in the resistance of CoSi2 even if it heat-treats, 
when forming the capacitative element of DRAM, a working speed is maintainable. Moreover, since the 
electric resistance of CoSi2 is small, even if it makes the silicide on a source drain thin, resistance 
comparable as WSi can be acquired. For this reason, since the diffusion layer of a source drain can be 
shallowly formed even if it makes a transistor detailed, the activation channel length of a transistor is 
securable. 

[0059] (Operation gestalt 2) The manufacture method of the semiconductor device in the gestalt of 
implementation of the 2nd of this invention is explained hereafter. 

[0060] Although the gestalt of the 1st operation showed the example which deposits Co on a gate 
electrode and a source drain field, and is silicide-ized to coincidence, the gestalt of the 2nd operation 
shows the example which silicide-izes a gate electrode and a source drain field separately. 
[0061] Drawing 4 is the production process cross section showing the manufacture method of the 
semiconductor device in the gestalt of implementation of the 2nd of this invention. 
[0062] First, as shown in drawing 4 (a), field oxide 402 is formed on a silicon substrate 401, and the 
silicon substrate 401 surface of the element formation field divided by field oxide 402 is exposed. 
[0063] In order to adjust the threshold voltage of a transistor, the ion implantation of the B is carried out 
and an impurity range 403 is formed. Next, subsequently After washing using acids, such as diluted 
fluoric acid, etc. removes the natural oxidation film formed in the exposed surface, subsequently APM 
washing (the 1st washing production process) and SPM washing which added the chelating agent 
containing EDTA or its salt are performed one by one, and as shown in drawing 4 (b), the gate insulator 
layer 404 is formed. In this case, APM washing which added the chelating agent containing EDTA or its 
salt is performed for using the same drug solution tub, also in case the substrate which the cobalt silicide 
of an after production process and tungsten silicide exposed is washed. 

[0064] Subsequently, the polish recon by which P (Lynn) was added about [ 1020cm - ] three with the 
CVD method is deposited, and tungsten silicide is succeedingly deposited on this. And the resist pattern 
formed with well-known photolithography technology is used as a mask, and by dry etching, polish 
recon 405a and tungsten silicide 405b are removed alternatively, and as shown in drawing 4 (c), the gate 
electrode 405 which consists of polish recon 405a and tungsten silicide 405b is formed. Here, it washes 
by APM which added the chelating agent containing EDTA or its salt (the 2nd washing production 
process). In addition, the low concentration fields 406 and 407 are formed by carrying out the ion 
implantation of the P (Lynn) by using this gate electrode 405 as a mask. In addition, it is the same even 
if it uses not the thing to restrict to tungsten silicide but the silicide of other refractory metals. 
[0065] Next, an insulator layer is deposited on the silicon substrate 401 containing the gate electrode 
405, and by removing this by the dry etching which has a perpendicular anisotropy etc., as shown in 
drawing 4 (d), sidewall 405c is formed in gate electrode 405 side wall. In addition, the source 408 and a 
drain 409 are formed by carrying out the ion implantation of the As (arsenic) by using the gate electrode 
405 and sidewall 405c as a mask. Subsequently, a cobalt film is deposited at about 15nm of thickness on 
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the gate electrode 405 and the silicon substrate 401 containing sidewall 405c. Then, heating (RTA:Rapid 
Thermal Annealing) processing of these is carried out at about 500-600 degrees C. By this processing, 
silicide-ization takes place in the part where a silicon side and cobalt touch. Then, the unreacted cobalt 
on an insulator layer etc. is removed by the wet etching by the mixed liquor of a hydrochloric acid and a 
hydrogen peroxide. By next, RTA processing is carried out at the temperature beyond the above- 
mentioned heat treatment. Consequently, as shown in drawing 4 (d), the condition that the silicide layer 
410 which consists of an alloy of silicon and cobalt was formed on the source 408 and a drain 409 at 
about 40-50nm of thickness is acquired. 

[0066] Next, as shown in drawing 4 (e), the interlay er film 41 1 which consists of silicon oxide is 
formed. 

[0067] Next, as shown in drawing 5 (f), contact holes 413a and 413b are formed in the predetermined 
location of the source 408 of the interlayer film 411, and the field on a drain 409 by the dry etching 
which used the resist pattern 412 as the mask. As shown in drawing 5 (g), contact hole 413c is formed in 
coincidence at the position on tungsten silicide 405b of an interlayer film 411. 
[0068] Next, after performing APM washing (the 3rd washing production process) which added the 
chelating agent which contains SPM washing, EDTA, or its salt for a resist pattern 412 one by one and 
removing it, APM washing, diluted fluoric acid, etc. which added the chelating agent which includes the 
silicide layer 410 surface exposed to contact hole 413a and a 413b pars basilaris ossis occipitalis for 
EDTA or its salt wash. And by depositing the polish recon by which Lynn was doped alternatively on 
the exposed silicide layer 410, as shown in drawing 5 (h), a plug 414 is formed so that the inside of 
contact hole 413a and 413b may be embedded. Moreover, the plug 414 which consists of polish recon 
by which Lynn was doped so that it might connect with tungsten silicide 405b also on the gate electrode 
405 in other fields, as shown in drawing 5 is formed. 

[0069] Then, what is necessary is just to form each wiring which connects with a plug 414, for example, 
consists of tungsten silicide etc., for example, source electrode wiring, drain electrode wiring, etc., 
although not illustrated. 

[0070] By the above explanation Although it was explained that the chelating agent contained EDTA or 
its salt, it is not limited to this and should just form the metal and complex which constitute silicide, 
such as Co. For example, amino polycarboxylic acid, such as ethylenediaminetetraacetic acid [EDTA], a 
transformer -1, and 2-diamino cyclohexane tetraacetic acid [CyDTA] An ethylenediamine tetrapod 
(methylene phosphonic acid) [EDTPO], ethylene JIAMINJI (methylene phosphonic acid) [EDDPO], 
Phosphonic acid, such as the NITORIRO [tris NTPO] (methylene phosphonic acid) 1 -hydroxy 
ethylidene -1 and l'-diphosphonic acid [HEDPO] Condensed phosphoric acid, such as the Tripoli 
phosphoric acid and hexametaphosphoric acid, an acetylacetone, Diketones, such as a hexafluoro 
acetylacetone, ethylenediamine, Compounds, such as inorganic ion, such as amines, such as 
triethanolamine, or halogenide ion (F-, C1-, Br-, I-), cyanide ion, thiocyanic acid ion, thiosulfuric-acid 
ion, and ammonium ion, or such ammonium salt are mentioned. The chelating agent concerning this 
invention may be used independently, or two or more sorts, it may combine suitably and it may be used. 
[0071] Consequently, also in the gestalt 2 of this operation, the same effect as the gestalt 1 of operation 
mentioned above is done so. 

[0072] Thus, only in a gate electrode, the part of reliance silicide-ized by Co may be good, and may be 
only a source drain field, or may be both a gate electrode and a source drain field. Moreover, a gate 
electrode and a source drain field may not be the silicide of the same metal. 
[0073] 

[Effect of the Invention] As explained above, in this invention, it had the production process which 
performs APM washing which added the chelating agent containing EDTA or its salt in the manufacture 
method of the semiconductor device which washes the surface of the silicide formed on the silicon 
substrate. Consequently, it became possible to control sharply Co coating weight on the surface of a 
wafer by adding the chelating agent which contains EDTA or its salt in APM. It can use with the 
washing station which washes as a result the silicon substrate which silicide exposed, and the washing 
station with which minute amount metal contamination poses a problem and which washes the silicon 
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substrate before gate oxide formation, for example in common. Since a washing production process 
exists at various production processes also in one certain semiconductor device, this can realize number 
reduction of a washing station, reduction of the washing station space accompanying it, reduction of the 
amount of the washing drug solution used, and reduction of heating heater isoenergetic cost, when mass- 
producing a lot of semiconductor devices by the manufacturing installation of the same Rhine. 
[0074] Furthermore, a logical circuit can realize high-speed operation, and since a memory circuit can 
reduce adhesion of an impurity, it can maintain a low leak property. Furthermore, since change does not 
arise in the resistance of CoSi2 even if it heat-treats, when forming the capacitative element of DRAM, a 
working speed is maintainable. Moreover, since the electric resistance of CoSi2 is small, even if it 
makes the silicide on a source drain thin, resistance comparable as WSi can be acquired. For this reason, 
since the diffusion layer of a source drain can be shallowly formed even if it makes a transistor detailed, 
the activation channel length of a transistor is securable. Consequently, carrying a memory circuit and a 
logical circuit in the same semiconductor device can be realized easily. 
[0075] 



[Translation done.] 
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